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Mass transfer between the droplet and the continuous phase is of fundamental 
importance in many naturally occurring phenomena and industrial processes. In many 
laboratory-scale studies, the complex liquid multidispersed system is often reduced to 
a single drop and its ambient flow. During the mass transfer process of single droplet, 
the interfacial turbulence could occur if physical and chemical properties of the fluid 
near the interface are changed due to the mass transfer. The occurrence of the 
interface turbulence phenomena can accelerate renewal of the liquid surface, and 
enhance penetration of the solute into the bulk of the liquid as well as the mass 
transfer process. It is worthy of taking further investigation on the interface turbulence 
phenomena of droplets. 
The observation of the interfacial turbulence phenomena is mainly by means of the 
tracer method, particle image velocimetry method (PTV), laser interferometry method, 
schlieren method and shadowgraph method. With the help of the laser shadowgraph 
optical method, the interfacial turbulence resulting from the mass transfer of solute 
across the interface between the droplet and the continuous phase has been observed 
in the thick and thin liquid layer respectively. Furthermore, the Marangoni convection 
emerges at the interface in the absence of gravity has been visualized also. The results 
show that the interfacial phenomena of droplet mass transfer depend on the properties 
of dispersed phase, solute, continuous phase and the mass transfer directly. The flow 
patterns are the vortex structure, the plume structure or these two coupling structures 
mainly. In the partially miscible binary liquid-liquid systems, the interfacial 
turbulence induced by the surfactant (sodium lauryl sulfate) has been investigated also, 
and results show that the addition of surfactant can drive, boost or inhibit interfacial 
turbulence. 
In addition, by means of sweeping the binary droplets by N2 gas, the Marangoni 















observed. The results show that Marangoni convection arises as vortex and 
symmetrical circular flow. The larger the droplet diameter is, the clearer the interfacial 
phenomenais. In the isopropanol-water system, when the mole fraction of isopropanol 
is under 15%, the intensity of the interfacial turbulence increases with the increase of 
the concentration. However, when the mole fraction of isopropanol exceeds 15%, the 
intensity of the interfacial turbulence decreases with the increase of the concentration. 
For the quiescent single droplet composed of isopropanol-water, ethanol-water and 
acetone-water respectively, the experimental mass transfer coefficient has been 
measured in comparison with theoretical prediction while N2 gas purges the gas-liquid 
interface. The results show that interfacial turbulence could increase the mass transfer 
rates. Otherwise, the quantitative measurement makes good agreement with the 
qualitative observation, these studies can provide the reliable basis to the research 
related to interfacial phenomena. 
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引发机理——Marangoni 效应和 Rayleigh 效应，对不互溶的液滴与连续相间溶质
的扩散传质过程中出现的界面湍动现象进行了系统观测；其次，通过在连续相中
添加表面活性剂，对表面活性剂对于液滴界面湍动的影响进行了考察；然后，以
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